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erature. Proximal occlusion might be enough
for huge and long lesions like ours. It seems that
completely dense packing of proximal dissection
is the key point to prevent recanalization.

Introduction

Dissecting aneurysms involving the basilar
artery (BA), which might be either BA dissec-
tion or dissection extending from the vertebral
artery (VA), have been reported much less fre-
quently than their counterpart from the verte-
bral artery (VA) 3-5,39. The clinical manifestations
of dissections involving the BA are more varied
than those for VA dissection, including SAH, is-
chemia, and brainstem compression 3-5,13,16,21,25,37-39.
Recent observations indicate that patients pre-
senting with BA dissection aneurysms have a
high rate of morbidity and mortality 13,16,21,25.
Management of BA dissection aneurysms is
controversial and challenging because the stru-

Summary

Dissecting aneurysms involving the basilar
artery (BA) are lesions with significant morbidi-
ty and mortality. Their management is contro-
versial and often difficult. There is no generally
approved strategy.

Two cases of huge dissections involving the
BA presented with subarachnoid hemorrhage in
one case and mass effect in both cases. The dis-
section of case 1 involved the upper two thirds
of the BA distal to the anterior inferior cerebel-
lar arteries (AICA). Another dissection of case 2
involved the bilateral vertebral arteries (VA) dis-
tal to bilateral PICA and extended to upper
third of the BA. After making a basket with coils
inside the pseudoaneursym, proximal dissection
was totally occluded in case 1. Dissection on the
bilateral VA distal to the bilateral PICA and
proximal BA was occluded in case 2 with a
small residual dissection on the left VA. Case 1
had an excellent recovery with a durable image
and clinical result. But recanalization and re-
growth occurred in case 2, which might have
originated from the residual dissection on the
left VA, induced acute mass effect and sudden
coma six weeks after the initial treatment. The
residual and regrown dissection had to be oc-
cluded in a second intervention. The patient died
two days later.

BA occlusion is safe and efficient for dissec-
tions involving the BA as in our case and the lit-
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cture is complex and its natural history, treat-
ment, and outcome of the treatment are not as
defined as for intracranial ordinary berry
aneurysms. Furthermore, only a few reports in
the literature 9,17,19 specifically discussed large or
huge dissections involving the BA, and strate-
gies to relieve the problem of the mass effect of
large or huge dissections as well as the risk of
re-bleeding are still undefined. In this report,

there is one case of huge BA dissection aneur-
ysm and one case of vertebrobasilar dissection
aneurysm.

The latter dissection involved bilateral VAs,
conjunction, and two thirds of the BA trunk.
Because the main portion of the vertebrobasi-
lar dissection aneurysm was located on the
proximal BA inducing symptoms and making
the treatment paradox like the huge BA dissec-
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tion aneurysm, we therefore named the two
dissections huge dissection aneurysms involv-
ing the BA.

We present two cases with severe mass effect
and rebleeding. After reviewing the literature
on the various strategies, and careful evaluation
of the clinical and imaging material, we de-
signed an endovascular strategy to achieve the
treatment.

Case Reports

Case 1
This 31-year-old woman experienced sudden

violent headache, vomiting and loss of con-
sciousness rapidly with aconuresis. Computed
tomography (CT) revealed massive subarach-
noid hemorrhage (SAH), slight right lateral and
third intraventricle hemorrhage, and left pons

E F

HG



Endovascular Treatment of Huge Dissecting Aneurysms Involving the Basilar Artery X. Yang

372

Figure 1 A 31-year-old woman with sudden-onset of headache, vomiting and loss of consciousness. CT revealed SAH (A)
and a high density mass with a diameter of 2 cm compressing the left pons (B). Cerebral angiography showed that a huge dis-
section distal to the AICA (C), and bilateral PCoA were prominent (D,E). After making a basket with 3D coils (F), verte-
bral angiogram showed occlusion of the dissection and proximal aneurysm with patency of the bilateral AICA (G). But the
upper part of the aneurysm could still be stained by bilateral PCoAs (H,I). Follow-up seven months after embolization con-
firmed the complete occlusion of the dissection (J), and thrombosis and vanishing of distal part of BA that had been fed by
bilateral PCoAs (K,L).
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was compressed by a high density mass with a
diameter of 2 cm (figures 1A,B). The patient re-
gained consciousness in 20 days. After waking
up, the patient presented with dysarthria, tetra-
paresis, and forced laughing and crying. The pa-
tient was transferred to our institute when she
was stable. Neurologic examination showed fre-
quent laughter and crying outbursts, bilateral
spasticity and weakness of limbs, bilateral ankle
clonus, and right positive Babinski sign. Be-
cause of a metal implantation in her left leg pri-
or to the onset, she could only be re-examined
by CT. SAH had been absorbed; mass effect
was the same as the previous one, and edema
inside the pons could be seen (figure 1B).

Cerebral angiography was performed and a
huge dissecting aneurysm distal to the bilateral
anterior inferior cerebellar arteries (AICA)
was noted (figure 1C). The bilateral posterior
cerebral arteries (PCA) and superior cerebellar
arteries (SCA) were involved in the aneurysm.
Contrast medium was stagnant in the upper
part of the aneurysm. Bilateral posterior com-
municating arteries (PCoA) were prominent
(figures 1D,E).

The procedure was performed under general
anesthesia after informed consent was ob-
tained two days after the angiogram. A 5F-
guiding catheter was introduced into the left
cervical vertebral artery under full hepariniza-
tion. Then a microcatheter was navigated into
the proximal part of the dissecting aneurysm.
Two large 3D coils were adjusted carefully to
make a basket inside the aneurysm (figure 1F).
Then more coils were detached in the dissec-
tion. Finally, the last coil was deployed extend-
ing from aneurysm to the adjacent normal BA
segment just above the bilateral AICA. Verte-
bral angiogram showed occlusion of the DA
with patency of the bilateral AICA (figure 1G).
Unfortunately, the bilateral carotid artery an-
giogram revealed that upper part of the aneur-
ysm could still be stained by bilateral PCoAs
and the contrast medium remained stagnantly
(Figures 1H,I).

The patient was monitored in the ICU after
she recovered from general anesthesia. APTT
was kept 1.5-2 times with heparin for three
days. Heparin was changed by subcutaneous in-
jection of low molecular heparin for ten days.
Although there was no new neurological sign,
the patient had violent vomiting and severe
headache two days after the procedure without
evidence of rebleeding or infarction on CT,

which gradually resolved spontaneously in one
week.

The patient was followed up for seven
months after embolization. She could speak
stammeringly and walk slowly by herself. Cere-
bral angiograms confirmed the complete occlu-
sion of the total dissection (figure 1J). Left and
right carotid angiogram showed thrombosis
and vanishing of the distal part of the dissec-
tion that had been fed by bilateral PCoAs (fig-
ures 1K,L).

Case 2
This 59-year-old man had been suffering

from aggressively developing ataxia, dysarthria
and dysphagia for six months. He felt numb-
ness of his left limbs two months before. His
most severe problem was recurrent pneumonia
because he could not cough in the recent two
months. He had to be fed by stomach tube and
was treated by antibiotics. The patient had a
ten-year history of hypertension. And he was
attacked by a large area of myocardial infarc-
tion and was treated by coronary by-pass
surgery two years before. When the patient was
admitted, he was weak and fragile because of
long-term dystrophia and repeated infection.
Coarse rales were found in his inferior lung on
physical examination. CT and MR showed a
high signal mass pressing on the pons (figures
2A,B).

Cerebral angiography was performed and a
huge dissecting aneurysm (DA) distal to bilat-
eral PICA of vertebral arteries was seen ex-
tending to the upper two thirds of the BA (fig-
ures 2C-E). Contrast medium was found stag-
nant in the dissection located on junction of the
VAs. Bilateral PCoA could be seen and the
right PCoA was prominent (figures 2F,G).

The procedure was performed under general
anesthesia after informed consent was ob-
tained seven days after the angiogram. A 5F-
guiding catheter was introduced into the right
VA under full heparinization. Then a micro-
catheter was navigated to the basilar arterial
dissecting aneurysm. Two large 3D coils were
adjusted carefully to make a basket inside the
aneurysm and then the coils were deployed in-
side the aneurysm on the lower BA and the
junction of the two vertebral arteries, until the
dissection on the right VA just distal to the PI-
CA was completely embolized (figure 2H). Af-
ter the right VA was occluded, the guiding
catheter was moved to the left VA. The left VA
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was also occluded with coils, but a small
amount of dissection just distal to the PICA
was left (figure 2I).

The patient was monitored in the ICU after
he recovered from general anesthesia. APTT
was kept 1.5-2 times with heparin for three
days. Heparin was changed by subcutaneous in-
jection of low molecular heparin for ten days.
His ability to eat, drink and speak gradually re-

covered in two weeks, except for intractable
mild anaemia. The patient regained the ability
to cough and discharge phlegm, which led to
relief of pneumonia. This optimistic situation
was suddenly disrupted when the patient fell
into a coma one morning six weeks after the
initial treatment. Emergent angiography sho-
wed that the basilar dissecting aneurysm had
recanalized at the posterior part through the
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left vertebral artery (figure 2J). The recanalized
cavity and some of the dissecting segment on
left VA were densely packed just distal to the
PICA (figure 2K). Anastomosis from the PICA
to the basilar trunk could be seen clearly (fig-
ure 2L). The patient awoke one night after the
second intervention and regained the ability to
speak and cough. But two days after the second
treatment, ventricular tachycardia and then

cardiac arrest suddenly occurred and the pa-
tient died in less than half an hour.

Discussion

Natural history and prognosis
Although dissecting aneurysms have been re-

ported to represent up to 28% of the aneur-
ysmal abnormalities involving the intracranial
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Figure 2 This 59-year-old man had aggressively developing dysarthria, dysphagia and recurrent pneumonia. CT and MR
showed a mass pressing on the brain stem (A, B). Cerebral angiography showed a huge dissecting aneurysm distal to the bi-
lateral PICA of the VAs and extending to the upper two thirds of the BA (C-E). The bilateral PCoA could be seen and the
right PCoA was prominent (F, G). After making a basket inside the aneurysm coils were deployed inside the dissection in the
BA, the junction of the bilateral VA and the segment on the right VA just distal to the PICA (H). The left VA was also oc-
cluded with coils with a small amount of residual dissection (arrows) on VA (I). The good clinical recovery was suddenly dis-
rupted when the patient fell into coma one morning six weeks after the initial treatment. Emergent angiography showed that
dissection recanalized at the posterior part (arrows) originating from a residual dissection on the left VA (J). The recanalized
cavity and dissection segment on the left VA were densely packed just distal to the PICA (K). Anastomosis (arrows) from
the PICA to the basilar trunk could be seen clearly (L).
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vertebrobasilar artery and its branches, huge BA
involved dissecting aneurysms are rare 3-5,9,17,19,39.
Bleeding occurred in 40%-60% of these pa-
tients 5,37,39. The rerupture rate of BA dissecting
aneurysms was between 19% and 74%5,13,16,21,25,37-39.
The mortality rate of BA dissection aneurysms
was between 17% and 79% within days to
months 5,13,21,39. An additional 12%-20% experi-
enced moderate to severe disability and only
25%-33% made a good recovery 5,13. Compres-
sion on the brainstem and nerve or mass effect
due to huge BA dissection was much more
rarely reported compared with SAH and is-
chemic attack. Yoshimoto et Al 39 reported one
dissecting BA aneurysm with compression on
the brainstem, and its mass effect was found in-
creased by MR follow-up. Boulanger et Al 6 re-
ported cranial nerve deficits because of basilar
tip dissection.

Conservative treatment
Conservative treatment, including observa-

tion with serial radiological studies and antico-
agulation treatment represent a rational ap-
proach for unruptured BA dissection, but con-
servative treatment might be life-threatening
for ruptured dissections involving the BA39. It
also seems that conservative treatment cannot
help to relieve the symptom of mass effect. Re-
ferring to these data, our cases of huge dissec-
tions involving the BA, one with a history of
hemorrhage and both with compression on the
brainstem, should exclude conservative treat-
ment. Management of dissecting aneurysms in-
volving the BA is controversial and challeng-
ing. The two interventional options available to
the patient are surgical treatment and endovas-
cular intervention.

Neurosurgical wrapping and clipping
There are three surgical options currently

available, including wrapping, proximal (Hun-
terian) ligation, and arterial reconstruction by
direct surgical clipping. Wrapping the lesion
may reduce the risk of further hemorrhage, but
its efficacy is unproven. Ali et Al 4 reviewed sev-
en cases of BA dissection reported in the liter-
ature, six patients were treated by wrapping.
Four of them incurred disability and died. The
high failure rate of wrapping has left the tech-
nique unproved and it should not be the first
choice for our cases.

Arterial reconstruction by direct surgical
clipping is ideal for ordinary intracranial berry

aneurysms 27,30, but it is very difficult for BA dis-
secting aneurysms because of the unique pa-
thological structure of the dissection. In in-
tracranial dissections presenting with subarach-
noid hemorrhage, the plane of dissection and
intramural pseudoaneurysm is between the
media and adventitia 10. Beyond vessel wall fri-
ability, a poorly defined neck configuration and
the frequent involvement of brainstem perfora-
tors emanating from the aneurysmal segment
prevent the safe use of direct clip reconstruc-
tion in the overwhelming majority of cases 4.
Sano et Al 28 concluded that surgical clipping
was not recommended in dissections involving
the BA circumferentially. Ali et Al 4 reported a
case of dissecting aneurysm involving the BA
unilaterally, which is the first and only case
managed by direct surgical clipping alone in
our reviewed literature. He recommended at-
tempting surgical clipping after passing the
acute phase, allowing these lesions to mature
somewhat to promote the establishment of fi-
brotic tissue around the lesion and, essentially,
give the surgeon tissue to clip. Returning to our
cases, direct surgical clipping was not ap-
proached because the dissection was huge and
circumferential and it involved the main trunk
of the BA artery.

Endovascular coiling with BA patency
Endovascular coiling of dissections involving

the BA with BA patency was not feasible and
we could only find one case embolized with
coils 38. The dissection was only partially em-
bolized, and angiogram follow-up one month
later found circumscribed globular dilation of
the basilar trunk 38. Although some documents
reported stent-assisted coil embolization of he-
morrhage VA and carotid dissection 1-2,14,18,26,32,35,
we could only find three cases of ruptured dis-
sections involving the BA treated with stent-as-
sisted coil embolization 26,35.

However re-growth was found in one case,
whereas no follow-up was reported in the other
two. Because of a lack of relative data on BA
dissections, we have to refer to the treatment of
VA dissecting aneurysms, which are most relat-
ed to those involving the BA, to help to evalu-
ate and predict the result of BA dissections. Al-
buquerque et Al 2, Sugiu et Al 32 and MacKay et
Al 18 reported five cases of ruptured VA dissect-
ing aneurysms treated with stent-assisted coil
embolization, all of them suffered severe recur-
rences. Albuquerque et Al 2 warned the succes-
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sors of being ready to prevent reoccurrence
and fatal complications with this novel tech-
nique.

Proximal occlusion of bilateral VAs
We have found two methods of proximal oc-

clusion for ruptured BA dissecting aneurysms
by surgical or intravascular treatment. The first
is occlusion of dominant unilateral or bilateral
vertebral arteries. The second is occlusion of
the BA trunk. Although Nakahara et Al 23 and
Boulanger et Al 6 successfully treated two cases
of ruptured BA dissection with endovascular
occlusion of the unilateral vertebral artery,
Yoshimoto et Al 39, Takagi et Al 33 and O’Shau-
ghnessy et Al 24 reported a high tendency of re-
dilation or re-hemorrhage after bilateral occlu-
sion of VAs in their six cases. Enlargement of
the dissection was noted along with a newly
discovered 5 mm daughter sac by follow-up
neuroimaging in one case of O’Shaughnessy et
Al 24 after bilateral vertebral artery sacrifice.
The case led us to consider why dissecting
aneurysms exist and grow independently of he-
modynamic stress. The authors explained that
orthograde basilar artery flow transmitted
through cervical muscular collaterals might
have restored normal intraluminal hemody-
namics 24. Although unilateral or bilateral VA
occlusion is safer than BA occlusion because
fewer perforating arteries branch from the VA,
it cannot prevent re-growth or re-bleeding be-
cause of failure to induce thrombosis inside a
false lumen or potential cervical muscular col-
laterals to the BA.

Occlusion of BA
Occlusion of BA by clipping or embolization

was initially designed to treat basilar nondis-
secting aneurysms. The first deliberate BA oc-
clusion was reported as successful in the treat-
ment of a basilar bifurcation aneurysm in
1962 22. Some of the early reports also proved
the safety of occlusion of BA7,11. Steinberg et
Al 31 reported the results of 201 patients treated
with BA or VA occlusion for predominantly gi-
ant intracranial aneurysms. They concluded that
occlusion of the lower BA was generally well
tolerated with 11% irreversible ischemic neuro-
logical deficits and upper BA occlusions carried
a 14% risk of irreversible ischemic complica-
tions. In these series, good or excellent out-
comes were achieved in around 65-70% of cas-
es, with severe morbidity and mortality of

around 30-35%. The authors also found that the
size of PCoAs was the key index for safety of
BA occlusion, and the presence of one or two
small posterior communicating arteries corre-
lated significantly with an increased risk. Gen-
erous flow from the PCoA must be ascertained
before considering BA occlusion revasculariza-
tion. Previous reports had indicated that PCoAs
> 1 mm in size on angiography or MRA were
sufficient for providing collateral flow (15,29).
We have found out 11 cases of BA dissection
treated by BA occlusion in the literature. Five
of them were ruptured, and six of them were
without hemorrhage 5,12,15,20,26,36. Henkes et Al 12 re-
ported four cases of endovascular coil occlusion
of the BA for the treatment of BA dissection
without a history of hemorrhage. In addition to
BA occlusion, the authors densely occluded
aneurysms in three cases, and partially occluded
the aneurysmal cavity in one case. All long-term
follow-up results were excellent. Wenderoth et
Al 36 reported two small BA dissections and one
large BA dissection in the upper or middle part
of the BA. Two of them were densely packed,
one had a miniscule aneurysm remnant which
led to re-growth in the follow-up. All of them
were in good clinical condition. Amin-Hanjani
et Al 3 clipped the BA below the level of the
AICAs and kept the pseudoaneurysm from fur-
ther growth. Maintenance of brainstem perfu-
sion in this setting is dependent upon the retro-
grade flow supplied by the PCoAs. Kai et Al 15

reported a small ruptured BA dissection at the
midportion of the BA just distal to the AICA.
The bilateral PCoAs were all small in size. The
authors clipped the proximal BA above the lev-
el of the AICA after successfully building retro-
grade flow from the bypass between the left
PCA and VA with the radical artery. Massimi et
Al 20 reported a case of huge dissection involv-
ing the VA and lower BA. The dissection was
loosely occluded with coils but the patient died
from massive intracranial hemorrhage three
days after embolization.

How we designed the treatment
When we were designing the treatment with

parent artery occlusion, there were three techni-
cal considerations.

1) What are the key points to keep brainstem
perforators and make the patient safe after BA
occlusion? 2) To occlude only a proximal part of
the lesion or the whole lesion? 3) Is dense pack-
ing of the whole lesion needed?
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We did not worry about brainstem perfora-
tors and brainstem ischemia before occlusion
of the BA. Satisfactory size of bilateral PCoAs
and tolerance of simultaneous temporal bal-
loon occlusion trial on bilateral vertebral arter-
ies made the occlusion of the BA possible. It is
highly likely that many of the brainstem perfo-
rators incorporated into the aneurysm sac are
occluded by thrombus at the time of diagnosis
and that the perforating artery territories in-
volved are already supplied by collateral circu-
lation 36. However, irrespective of the integrity
of incorporated perforators, the capacity of
leptomeningeal and other minor collateral
pathways is remarkable, as has been noted by
other investigators 8. We can also note pial
anastomosis between the PICA and BA distal
to the lesion in figure 2L. Even supported by
the above knowledge, we still kept anticoagula-
tion with heparin low molecular heparin for
more than ten days in both of our cases. We be-
lieve that anticoagulation could help to slow
down the process of thrombosis inside dissec-
tions and prevent acute infarction of the brain-
stem as well as other cases of occlusion of par-
ent arteries, as emphasized by Kai et Al 15 and
Chen et Al 40.

Amin-Hanjani et Al 5 introduced the concept
of flow reversal for BA dissecting aneurysms,
which allowed removal of the hemodynamic
stimulus for further growth of the pseudoa-
neurysm. The best long-term results with en-
dovascular treatment are achieved with obliter-
ation of the aneurysmal inflow zone34. Dense
packing of BA dissection by Henkes et Al 12 and
Wenderoth et Al 36 proved to be image effected
and clinically efficient in long-term follow-up.
Amin-Hanjani et Al 5 and Kai et Al 15 also achie-
ved good results from proximal occlusion of
BA dissections. Besides, the dense packing
might deteriorate the compression on the
brainstem as reported in one case by Henkes et
Al 12. There is another non-academic reason for
our rejection of complete dense packing of the
dissection. Compared to BA dissections treated
by BA and VA occlusion in the literature, our
dissections were relatively larger and involved
a longer segment of the BA. Complete dense
packing for our huge and long lesions with de-
tachable coils is too expensive and not fully
covered by medical insurance in our country.
Therefore, we designed a loose basket woven
with 3D coils inside the pseudoaneurysmal cav-
ity and then loosely packed the distal part of

the cavity with coils, and finally densely occlud-
ed the proximal dissection. Coil basket and
loose packing inside the dissection with coils
might help to make the retrograde flow much
slower and the thrombosis inside the pseudoa-
neurysmal cavity easier. Follow-up in case 1
showed thrombosis in the loosely packed distal
part of the dissection and there was no retro-
grade flow into the dissection from collateral
flow.

What we have learned from our cases
There was a rapid recanalization of the dis-

section six weeks after the treatment in case 2,
which induced dissection re-growth and acute
mass effect on the brainstem. We found that
the recanalization occurred from the left VA.
Why the left VA and not the right VA? We
found that there was a small amount of residual
dissection on the left VA just distal to the PI-
CA. Wenderoth et Al 36 also described a case
with proximal small residual dissection that led
to re-growth and second treatment. Massimi et
Al 20 reported massive hemorrhage three days
after loose packing of a huge BA dissection. It
seems that complete dense packing of proximal
dissection is the key point. We even recom-
mend that not only the proximal dissection but
also the adjacent small part of the normal seg-
ment be packed to prevent recanalization, as
was done in case 1.

The patient awoke one night after the sec-
ond treatment, but he died two days later due
to sudden onset of ventricular tachycardia. Al-
though the patient was weak and fragile be-
cause of long-term dystrophia and recurrent in-
fection, with a history of a large area of my-
ocardial infarction and coronary by-pass, and
also with postoperative intractable mild anae-
mia, we cannot explain clearly the reason for
his sudden death.

Conclusions

Patients presenting with dissections involv-
ing the BA have a high rate of morbidity and
mortality. BA occlusion is a safe and efficient
treatment for BA dissections proved by our
cases and the literature.

Proximal occlusion might be sufficient, espe-
cially for huge and long lesions like ours. It
seems that complete dense packing of the prox-
imal dissection is the key point to prevent re-
canalization.
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